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De nouveaux outils pour les petlts 
agriculteurs des zones tropicales 
Une s4ne douhls adaptes aux besons des agnculteurs 
des zones tropmles semr.andes a 9# mrse au po~nt 
par IlCRlSAT en part~culrer Agrrbar I1 qur est ubllst? 
pour drvers lypes de lravaux arabires el peul4tre 
dqurpd dune planreuse B quatre rangs De srmples 
banes supporn en lorme de T breeS par des h u h  
servent a creuser de larges s~llons epandre les engrars 
semer et cullrver en rnterlrgnes Trors types de herses 
bnse mones on1 dl8 m ~ s  au porn1 alin de favonser la 
lev& des jeunes pusses a lravers la croule du sol Un 
pulv4rrsateur d dos B double drsque mtabf a 814 mrs au 
polnt pour les cultures d crolssance lenle Un soc d 
porntes facrhlant la pdn6fratron parrnel de deferrer les 
arachrdes dans 18s sols durs Un culbvateur munr dun 
semorr bra par un dne a ere congu pour serner Ls rnrllel 
et le sorgho en lerrarn rnontagneux el sarcler en 
interlrgnes dans les sols Idgen 
Nuevos aperos para 10s pequehos 
agricultores de las zonas tropicales 
Enlre una serre de aperos apropiados para 10s 
agrrcunores de las zonas lroprcales semrarrdas puestos 
a punlo en el ICRISAT lrgura el Agrrbar 1 que se ulr1rzllz, 
en drversas operacrones de iabranza y que se puede 
aqurpar con una sembradora de cuatro filas Estd 
basadc en una barra en T senc~lla y se han 
pen'm~onado aperos lrrados por bueyes para hacer 
surcos anchos aphcar ferlll~zantes y sembrar y e lmoa 
cultrvo rnterhneas Se prepararon tres mwielos drslintos 
de arado a Bn de favorecer el nacrmrenlo de las 
semrllas a Iravh de la costra del suelo Para 10s 
cultrvos que alcanzan pcca altura se pus0 a punto un 
pulvenzadcr de mochrla de d~sco rotatwo doble Se 
labrhai una arrancadoa de man, para suelo duro con 
puntas en ancal que faoldan la penetrac~dn TambrBn 
se prepar6 un cultrvador-sembradora hrado por un asnr 
para la smmbra del mfp y el sorgo en las cohnas y par8 
la escarda rnterlrnees en sosl~b cm textura I w r a  
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New implements for small 
farmers of the semi-arid 
tropics 
A range o f  tmplements have b e e n  developed 
a t  ICRISAT for farmers In  the  semi-and 
troptcs They ~ n c l u d e  Agnbar 11, used for 
vanous Bllage operattons and whlch  can be 
htted wfth a tour-row planter,  and srmple T-bar 
bul lock-drawn fmplements for m a k ~ n g  
broadbeds, a p p l y ~ n g  fertrl~zer, sowfng and 
Interrow culbvabon, th ree  d ~ f f e r e n t  mode ls  o f  
crust-breaker,  covenng one row, t w o  rows 
and a m e t r e - w ~ d e  strlp, t o  enhance the  
emergence o f  seedl ings through the  so11 
crust,  a twin sptnn~ng-dfsc knapsack.sprayer 
for low-growfng crops, a groundnut d ~ g g e r  for 
hard  sorl, w i th  ch fse l  potnts t o  assrst 
penetrabon, and a donkey-drawn cu l t~vator -  
cum-seeder  for sowing pearl  millet a n d  
sorghum i n  h111s and for Interrow weedfng on 
I~ght - tex tured s o ~ l s  
The ohje~llvt! o l  develop~ngthr\i agr~cullurdl ~mplementr 
hr\ been to enhrnce the e f f~~~ency  01 farm Inputr and 
uperrt~on\ wh~le paylnp rpe~t r l  attention to the better use 
01 human resourte\ dnd dnlmdl tractton, r major source of 
plwer In the \eml.dnd tropli\ The broildbed.dnd-furrow 
iBBF) \yhtern ha\ k e n  sutcer\fully te\ted to !ncrea$c 
crop production In the remt-and vop1c5 (Vtrman~, Wtlley 
and Reddy. 1981) Farmen normally do not have acceas 
to ~mplemenls u~table for mdklng broadbedc dnd furrowc. 
nor for subsequent operdtlons Wheeled tool curlerr arc 
ldedl for thts purpose (Awadhwal, Takenaga and Banhal, 
1987) but are loo expenslve for many farmera A range of 
a~mple bullock-drawn tmplementc wasdevelopdtoenable 
farmen to form a BBF system easlly and t carry out 
ruhrequent f ~e ld  operattons Toolr have alro been 
developed to fdctl~tatc specific laaks u c h  as breaklng soil 
crust5 to Improve setdltng emergence, spraylng c h r c a l s  
on short c rop (forexample. groundnutandch~ckpea),and 
dlggtng groundnut rn hard sot1 where blade-type d~ggers 
C~IInM penetrate to the deslred depth A donkey-drawn, 
low-cost tmplement suttable for fannm m the Afncan 
semt-and uop~cs was alw developed for sowing w d  
speedy wetdtng operatloris on Itght-textured sotls 
AORIBAR-II 
T h ~ r  ir an improved verstonofthe Agrihar. I t  I\ Itghter, 11s 
trx11 har 15 eaver to l ~ f t  and t t  can he fitted wtth a four.row 
mechanical planter. I t  can k fitted wlth a plrlugh fllr 
prtmar) ullage and w ~ t h  a hlade harrow or duckfoot 
\weep$ lor  preparation nf seed-heda. For $haptng 
hr~ratlhcdr. ridger* and a cham are ured. A w ~ d e  ranEc (11 
crop\ (groundnut, chickpea, plgeonpea. mai/e, \orghum. 
psarl t r~~ l le t  and rafflowcrlcan he *own at desired \pacing 
i f  approprlatc *red-meter~ng plater arc u*ud wtth the 
planter (Fig. I J Pen~l i /cr  can k applted In a hand, ellher 
*eparatcly or during planttng. w ~ t h  the help ill a Inw-c~>rt  
hand-meter~ng device. lnterruw culltvatt~rn can he camed 
oul with duckloot \weeps and hlade harrows A IS cm 
plough, pulled hy apatrol m c d ~ u m ~ r ~ ~ e d  hulluckr t3lXl kg 
eachlw1~uldcoverahOut0.2 ha 111 aatx-huurdav. H~rwever. 
il 150 cm culuvdtilr wuuld cover ahirut 2 ha in a day 
T-BARBULLOCK.DRAWNIMPLEMENTS 
The central comnonent corrtmon 10 the\c ~mnle~i ient \  I \  a 
T -h i~ r  made trc,i ctther iron or uuud. ~hlndbrd (.-clatnpr 
are uvcd to atvech ~tnplemcnt< 11) the Iron T-har, uherea5 
rpec i~~ l l y  deigned clamp* drc ureil lor  attarh~np II,III\ ti, 
the worrdenT-har A rangcol ,rpratlr,n\ran h r  carr~edout 
u\lnp thr tmplemcnlr dc\crihcd hclriu 
tr ;fillached heli~nd the r~dgcr\  10 arncmth the top of the 
hmudkd  iktg ?I 
Hn~adhedfi~rmur ~'11hfurtili:er anarhmunl. I m r  furr i lu 
onetierr a t~d  a wrx~deti d~vlder hou l  lor manual rnetcrlna 
o f  l rn~ I l /e r  arc i~t t i~cl ied 111 the 'l'.har 01 the hr11.1dkd 
lornier. Thl\ enahlc\ hn,rdhed* and m u \  to tx. 1m;udc and 
lefl~l~!rt to he ~ ~ p p l i c d  ;ill In one npcratlor (FIR. I .  
Phntur. A Ibur-mu planter. drvcl i rwd lor  gruundnut. lr 
mounted cm the 7'-har alcrn~ u i th  fuur furrow ilpener\ and 
a pair o f  wheel\ tocontrol the depth ol\eed plrccment and 
tncilttute transport o l  the t~iiplement. I'rr*\ wheela are 
atruched to the lurruw owner* to comnucr the seeded ronr 
(FIE 4). However. 101 ;ow~!ig In dr; *otl a chain can he 
urcd In place of preah n'huelr to cover the sown rou'h. A 
low-cost hand metenng deblce can he atuched to the T -  
bar in  plsce ot the planter for sowing small-seeded crops 
such ua aorghum and pew1 mtllet. However. u w  o f  the 
h w d  metering devlce tr not recommended for \owtng 
lage-reeded cmps such as gmundnut and mu17.e 
In lrmw wreding arkuhmenr. T h m  duckfmt sweepa 
iue attached l o  the T-bar o f  the b m a d k d  former and used 
for intermw weeding. The sweepr cultivate the intermw 
zone in  the cmp while the r idgen nmove weeda from the 
furrows and deepen them (Fig. 5 ) .  
There implements can be operated uslnp a p a r  of 
mcdium-sized bullocks (300 kg  each). Fteld tests indicate 
SowI?q wllh I mh.nluIpunler,nd fullhr*ppllut0r 
A ewcmr h.ndmt.r~ng WIN ie 11~sh.d m an ~g,i-r 11 
%mi, r 1, p1antw.a m4c,o&u ,nc app1iul.w d'mnamir. Un 
dI#poInlf da dew mandm1 Wn mmh.  monfd Svr un Agrtbir 1 
Slembn son una rmbmdon w n l u  y un rpll6ador d hnllurnmr. 
sc ha ~ C O P I ~ ~ O  I un ranrut I un ,~~mnr,dor manu~ b MIO eos~o 
that the aieragr l i r ld  caprclt! crleach lniplenicnt Ir abut 
0 25 ha per hour w d  the drnueht requ~rrd I \  In the rnnpe 
of SO to 70 kg 
CRUST-BREAKER 
The Fn>r rmerprnce ot wzdl lnp through ;I ,011 rru.1 Ir 
common In \and! snii loiim! \ o ~ l \  (11 ths r r ~ d  ;lnd rent!- 
drld replan\ Sol1 crud mu*{ ht. urtte'l trrqurntl! or 
mrchdntcall! h m i r ~ i  10 pruniolr lhr cliicrgcncr 01  
rceili~npr. Brcaling titc crurt u ~ t h  .I ihand-tn,l r i ~ h  ;tr .L 
\~illci.;tnnquirc?IKl u o r l  ho i>r \~* . r l iec t .~~e l .\u.~dhuaI. 
I')XXI 
4 m:inu;tll! opr;ttcd \~nplc ruu cru\t-hic.;hi.r u ~ t h  
tandem rollcrr w.15 dc\el<ll*.d lo hrc,!h r~lbl r.ril\rr 0,r.r 
rreded row,. It c<r\cr\ .I I ?  i.111 i l r lp .lnd I \  \illt,~hlc lor 
c r ~ \ t - h r e ~ ~ k ~ ~ i $  npcr;!t~m\ oil r~<!gt% ,IIILI on 11,1t I,iiid ,\ 
SPINNIND.DISC KNAPSACKKSPRAYER 
\ tult; \p~nning-d~w in.tpr i ic l~i l i r . i ) r i  tor < l i i~n  c ~ ~ t p r  
wch ,i\ gr<nlndllut, c h ~ l l n . : ~  .ind ~IIIII~ hean ~<>III~III~\ 
tr,tture\ <)I the L ~ ~ L ~ ~ I I C ~ I I ~ I I  kn~p\,!cA-\priycr ,!n(l th? 
l i ~ ~ ~ ~ d - h c l ~ l ~ p ~ t t ~ i ~ n ~ ~ ~ l ~ ~ c L ~ l . V . ~ p p l ~ ~ , ~ t ~ ~ r ~ ~ ~ ~  71 l l c ~ 1 1 1 1 ~ 1 ~ t ~  
(rt :t l i l  1 thrmi ial  laiih t~ttcd III ,I tuhul~r Iritnlc 'Tuo 
6 
Crun.amaka:sr (A) m l m a l d m m  sru#l.bnrk~r v l lh  Incllmd roi1,rr: 
1%) manual .loglrrow ervrl.bmker: (CJ multlpls unltl 01 srv.1. 
amrhrr with a ~,ndem.rollsr #llac)ud 10 an #nlmIldraw,n 1001 MI 
nmme br ls rmonn (A1 r mctlon mlml ls  munb dr roulwur Incllndm; 
(8)  manualla 6 un saul roulrwu. (C) I p lur l run  mulmur menl6, Bur 
YO* b.m p o n r o u l l l ~  1 ~rsc tbo aolmaIa 
Ando per. romps, 1. eonam' (A1 #?ado para romper 11 conera ds 
tnccldn an,mrr son rod l l la~  locl lnrdo~: iR) sndo mmu.1 de unr roe 
Ihner pan romper 1, conez,, (C) unldnd.. multlptes de #?ado para 
romp,  b conera con rod1110 dobb leoplado n unr arrn pona+pror 
ae iraccdn anlmll 
iame rrcr IAu ldhwr l  e l  o/ 1090dr Twlo #plnning.dIm knrpub..prryr, br groundour m d  o1h.r nhort 
The rprd)er I\ devgned to allou the opcraalr to ualk crop* 
ahead of the \prdY uhlch reduce5 [he rl*k rlf the ,>perd1or'\ PuMr lu lsurb  dor 4 double dlSqlM rotItlf uNl1.dpour b**r8ehId0# 
expowre to chem~cai* compared ~ l l h  r portable 51ngle *th'"ln*pi'na'*pet*ulll' 
sptnn~ng-d~cc sprdver The r~sk  olexplnure can be funher ~ ~ ~ ~ ~ ~ I " , ~ ~ * d ' . C o ' o U " " o d o b l ' p r ' . r m ' n l y o t r o '  
reducedrf a polythene *heel la suspended from the 5pra)er 
frame or IS worn as an apron to protect the leps of the 
operator. In addlt~on, the operator rnuu follow the rule\ 
for *rfe handltng of rgncultural c h e m ~ i a l ~  tncludlng the 
werrlnp of prote't!ve clothing ruch ar d ldce mask dnd 
?love\ when hrndl~np and mlrIng the concentrdted 
pe$t~c~de\ Sprrynp should he done onl) nhen there 15 
little ntnd and theoperator rhould * a l l  In w ~ h a  nd) that 
, the wlnd hlou, dt dn rnglc crl dt Icd\l 10  dire*, hl\ path 
tAwddhwdl dnd Tkenrgr  IYXVJ 
GROUNDNUTDIGGER 
Gmundnut grown In hdrd ,1111 Ir not ca\! io hrne.t 
m.tnurll) and the cxt\ttng l~ l t lnp  ~rnplmient\ mrtnl) 
hlrdi  l jpe i  crnnot lxnrtratc ti1 the dewed depth and do 
not wirri. \,~tt\fritoril) I-~>r lhese rearon, d neu t ) p  ot 
OroundnUI e1gg.r lor hard r n N ,  d~pprr ud\ de\elopi.d Thc digger houum ha\ tuu  \h.tre\ 
SOS pour .¶dl#mr b1 #r#chld.# en sol du, ~ncltned toward cach other r t  l? i t  and thcrc arc illtrel 
Armnc,dom d. m n n i p n  lvrlol dures jx,ltit\ for pcnctratton into hard 51111 I1  IF HI A \tnglr 
d ~ g ~ e r  rlltached to .I drdw pole can h( p~tlled h\ il pdtr (11 
I\ rlniplc and t t  L , I ~  he rn.tde ul th lixal m,iter~alr It 
i<m\lr tr  ot 'I uoctden millntrdm~ i ~ n  uh l ih  three dui l l<wt 
llnL5 or the weiler '~nd~hmcnt (lurrnu opener, or reed 
hoppr l  ~ n d   paup uheel drr ~ t t r i h r d  xirh thr help ol 
*pe~t,tII) drrlpncd ildtiipr The por>tlirn ol  thc duclfont 
tlltcr or lurro* opcncrs,tnd the uhr r l ian  hc adtu\ted u ~ t h  
rr\pett to the trrrnr uh t ih  help, 111 iontrirllbtig the depth 
of culll\dtllrn or \reJtng .ind Id~ l l l td te~ trdn\pon of the 
~~nl>lentent It idn hs l i ~ t ~ h e d  tu .tdu~thr\ u l lh  the hrrneri 
u*cd tor donle! ',in\ iAuddhual r l  d l  IYHIhi 
Ihc +ceder attdihnlcnt ronrlrt\ ol d \eed hoppr  m d  
prd! i t ' \  fed\eed ntctennpdc\ lceot the~tilI~~~ndr!.opentng 
~ \ p  The rtre ot the metrrtnl: hole ~ontrc~l, the \ceding 
r.ac and i r n  he \eleileiI ac~ordtng to lhe \i/c and qudilt) 
ot reed A xhutter I\ pmbtded .It the hnunm ol the hoppr 
to hrlt the dr~~pptng ot serdr *hen de*tred A mmudll) 
operated agttator I\ dl\o prwided In the iced-box to 
L b h y d m w n  1-w h l l I . M r  mdlnirtn r \lead) flon of 5eeds through [he metering 
smolrh dwx mnp. H* pu on bw. pwr wfhm M mmln deitce The furrou-openen have a trap dnd release 
mechan~rm thdt keep\ the b t t o m  end of the furrow'. 
openerclosed Seed\droppedfromthe hopperpars through 
plast~c tubes and accumulate In the furrow.opener 
Actuatton of lhe releabe mechanlsm allows the seeds to 
fall in hills The actuator IS a lever anached to the gauge 
wheel and operates lwlce for each complete rum of !he 
wheel 
The donkeydrawn cult~vatm war tested for Intenow 
weeding In pearl mi l le l  and mdoc Lrtrp. 11, dr.lug111 
requlremenl on J \and\ r o ~ l  u.1, J ~ * ~ U I  12 Lg lor  .i 45 i rn  
\trip and 11, f ic ld CJ~JCI I \  N.I. .lt*n~l 0 I IIJ wr hour The 
tun - rou  w d c r  u a r  > u ~ i c \ \ t u l l \  l i w r d  lor  \nit,ng 1~.1rl 
m ~ l l r l  and ,orphum In h ~ l l \  Thc 'nt'r.igc rp.~iinp k l u c e n  
r u o  ionrecur l \e h ~ l l r  111 r J i h  ru\r u.lr .I2 i m  dnd lhe 
n u n l k r  (11 wed, lwr h ~ l l  u d \  15 .III~ t i \ <  tor p . ~ r l  1111lle1 
and \i,rphum r c r p i t ~ \ e l \  Sp ,~~ lnp  hcti(c.cn rour Ir 
~d lu \ l . ~h l r  up I<? SiI i n1  
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